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Contributions to the Analysis of the Sensations. Ernst 
Mac4 ; trailslated by C. M.  Williams. The Opeit 
Court Publishing Co.; Chicago, 1897. Price $1.25. Everyone who 
cares in any way for physical science, beyond having a concerti for 
bare details, must be profoundly interested by Mach’s Analysis of 
the Sensations. I t  gives in outline a philosophy of science which is 
brief, clear and deeply satisfying. The author is convinced that the 
foundations of science as a whole, and of physics in particular, 
await their next great elucidations from biology and especially 
from the analysis of the sensations ; the present work assembles the 
results of the researches into which he has been led by this con- 
viction during the past thirty years. His chapters on the detailed 
study of the relation between feeling arid its physiological counter- 
part develop the idea that as many physicochemical neural processes 
are to be assumed as there are distinguishable qualities of sensation, 
an idea which is made to illuminate remarkably our varied sensations 
of space, time and sound. The  treatment is arranged under the 
successive general heads : Antimetaphysical Introduction ; the Chief 
Pointsof View ; Space Sensations of the Eye ; Sensations of Sight, 
of Time and. of Tone ;  Influence of these Researches upon the 
Conception of Physics ; Facts and Meiital Symbols. The  author’s 
topic is nothing less than the whole basis of science, and it is halidled 
in a consistent, thorough and reinarkably independent manner. 
A general interest, as against a special one, is aroused in particular 
by the opening and the closing chapters of the work, where the point 
is especially made that our world is a complex of interrelated sense 
elements. 

( (  Bodies do not produce sensations, but complexes of sensations 
(complexes of elements) make up bodies. If, to the physicist, 
bodies appear the real, abiding existences, whilst sensations are 
regarded merely as their evanescent, transitory show, the physicist 
forgets, in the assumption of such a view, that all bodies are but 
thought-symbols for complexes of sensations (complexes of 
elements). Here, too, the elements form the real, immediate, and 
ultimate foundation, which it is the task of physiological research to 
investigate. By the recognition of this fact, many points of psychol- 
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The followiiig passage is characteristic :- 
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ogy and physics assume inore distinct and more econoniical forms, 
and many spurious problems are disposed of. 

1 )  For us, therefore, the world does not consist of mysterious 
entities, which by their interaction with another, equally mysterious 
entity, the ego, produce sensations, which are alone accessible. For 
US, colors, sounds, spaces, times, . . . are the ultimate elements. . . . 
The aim of all research is to ascertain the mode of connexion of 
these elements ) )  . 

Through the present English version of this book the Open 
Court Conipany has conferred a considerable benefit upon English 
speaking students of all branches of natural science. The transla- 
tion has been carefully made, the volunie is well illustrated and 
indexed, and it has been supplied by the author with extensive new 
notes and appendices and a preface. There is no work known to 
the writer which in its general scientific bearing is more likely to 
repay richly thorough study. We are all interested in nature in 
one way or another, and our interests can only be heightened and 
clarified by Mach’s wonderfully original and wholesome book. I t  is 
not saying too much to maintain that every intelligent person should 
have a copy of it,-and should study that copy. J. E. Trevor 

Der erste und zweite Hauptsatz der mechanischen Warme- 
Theorie und der Vorgang der Losung. Robert Pauli. Octavo, 115 
pages. M. KJrayiz I. Bedh, 1896. The present small volunie is 
announced to be ( ( an  energetic theory of the chemical molecule)) ; 
its successive portions are devoted to Energy, Thermodynamics 
of a molecule, the Second Law of Thermodynamics, Solution, and 
Dependence of Solution Pressure upon Temperature. 

Two things seem to have been attempted, a poleniic against 
Ostwald’s idea of the substantiality of energy, and a recapitulation 
of the principles of thermodynamics. Neither of theiii is well done ; 
the poleniic is abusive and brings up no important points, the 
theriiiodyiiamics is ridiculously superficial and fragmentary. The 
author writes of the ((crystallized chemical molecule)) (p. 47) ; that 
though the scientific distinguishing between bodies is wholly of an 
( energetic) nature yet ( (  we must hold fast to the atoms)) (p. 1 3 ) ,  
that ((over 95 percent of all cheiiiical reactions are reactions of 
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chemical molecules dissolved in water))  (p.  47), and many more 
absurdities. The  many typographical errors keep the mechanical 
execution of the book down to the level of its scientific character. 

f. E. Trevor 

Elektrotechnische Bibliothek. XLVl. Elektricitat direkt aus 
Kohle. E. de Fodor. Small ocfavo, xii aizd306 pages. A .  Hartleben ; 
Wien, 1897. 3 nzavks; bound, p marks. This is a very com- 
pact, useful little book though the title is more catching than 
accurate. The author has undertaken to give a brief statement of 
our knowledge in regard to the production of electricity directly or 
indirectly from coal without steam power. The subject is treated 
under the headings : carbon in the voltaic cell ; carbon elements 
with melted electrolytes ; two metal electrodes in melted electro- 
lytes ; the Borchers gas cell ; thermopiles ; other attempts to convert 
heat into electricity ; conversion of chemical into electrical energy. 
The  most interesting parts of the book are those on the Jacques 
cell, on the Borchers cell and on the improvements in thermopiles. 
I t  is interesting to note the contemptuous way in which the author 
refers to Jacques, as compared with his toile in regard to Borchers 
although neither of the two cells is worth anything so far as one can 
judge from the evidence. One very extraordinary fact conies out in 
the book,-that no one in all this time has made any experiments to 
determine the electrochemical equivalent of carbon in any of the 
reactions. The book is to be recommended to everyone interested 
in the subect. 

Elektrotechnische Bibliothek, XLVII. Angewandte Elektro- 
chernie. F. Peters. Vol. 1. Smalloctavo x i v  and338pages. A .  Harfle- 
den ; Wiea, 1897. P77'ce 3 marks; bound, p marks. This volume-the 
first of three on applied electrochemistry-is devoted to batteries 
and accumulators, In  it the reader will find brief descriptions of 
the different forms of the Leclanche, Daniell, Grove, Bunsen and 
Cupron cells, to mention a few only. Other chapters treat of nor- 
mal cells, gas cells and thermopiles, while more than one-third of 
the book is given up to a discussion of accumulators. I t  is a book 
to refer to for matters of detail, being a dictionary in all save 
arrangement. Wilder D. Bazcroft 

Wilder D. Bancroff 


